Abstract
Introduction
Barring a few advocacy groups and non-governmental organisations, occupational health in India, especially in the most hazardous industries, has received limited attention in public health policy or mainstream medical research. Consequently, basic occupational health services are scarcely available. Given that ethical issues in health are not taken very seriously, the ethics of occupational health and safety (OHS) is hardly discussed. Since India does not have a strong legal framework for enforcing OHS, it would be useful to examine the existing global ethical codes and guidelines to evaluate the current practices, identify gaps and improve practices in occupational health.
India annually employs a few million people in the formal industrial sector and millions more in the unorganised sector.
However, the absence of clear policies, poorly enforced regulations, lack of systematic reporting of occupational diseases, largely unorganised nature of labour, lamentable socioeconomic conditions of the workers and their limited access to healthcare make it imperative to urgently review the status of OHS in terms of research, practice and policy. This paper presents experiences from Gujarat and elaborates on the violation of medical ethics in the provision of occupational healthcare. The arguments draw upon case studies from one of India's most industrialised states and focus on violations of the right to information on hazards and confidentiality. The quality of care provided by the Employees' State Insurance Corporation (ESIC), the fate of medical documents and diagnosis of occupational diseases are also discussed.
Concept of occupational health
In 1995, the Twelfth Session of the Joint International Labor Organization and the World Health Organization Committee on Occupational Health agreed on key principles (previously agreed in 1950) of occupational health. These focus on the maintenance and promotion of workers' health, improving their working environment, as well as creating a system of support and productivity (1) . Over the years, many guidelines and protocols have put these principles into practice. For example, the International Commission on Occupational Health (ICOH) has developed the International Code of Ethics for Occupational Health Professionals, of which India is a member. The code describes the duties and obligations of occupational health professionals and the conditions for the execution of their functions (2) . However, in spite of these codes the health condition of workers, safety of their working environments and fulfilment of obligations to them remain far from satisfactory across the globe (3, 4, 5) .
Status of legal protection to workers in different sectors
Organised labour, which gets legal protection, comprises about 7% of India's workforce (6) . Legislations for safeguard of OHS mainly concern dock workers and workers in manufacturing, construction and mining sectors. Certain legal provisions, eg the Factories Act, 1948, stipulate that units employing less than 10 workers need not be registered; thus, many workers have no protection (7) . Poor enforcement of law leaves many units unregistered and out of the reach of enforcement agencies. Included among this 7% of the workforce are public sector workers in education, health, banking and insurance, administration, etc, who also have no legal provisions for the protection of health and safety at work.
A major sector like agriculture which employs 54.6% of the total workforce has no laws to ensure OHS (8, 9) . Each year, large numbers of agricultural workers die or are maimed due to exposure to toxic chemicals, extreme weather conditions, snakebite or machine-related accidents, making it one of the most hazardous sectors to work in (9 -12) .
Compliance with international labour laws
India is a founding member of the ILO, but has ratified only 36 of the 177 technical conventions related to health (13) . India is yet to ratify three fundamental conventions on OHS, ie the Occupational and Safety Convention (1981) and its protocols (2002), the Convention on Occupational Services (1985) and the Promotional Framework of the Occupational Health and Safety Convention (14) .
The impact of liberalisation
A major factor that spurred on the adoption and implementation of major OHS guidelines in India was the process of economic liberalisation introduced in the 1990s. The industrial sector was largely freed from "Inspector Raj", under which state-appointed inspectors in-charge of enforcing laws would visit the units and allegedly harass owners to pay bribes. The appointment of inspectors was stopped, circulars stating, "Do not visit the unit unless there is a complaint" were issued and self-certification schemes were designed for industries. This policy has been expanded under the present government's policy of "Ease of doing business".
Enforcement of laws such as the Contract Labour (Regulation and Abolition) Act (1970), which provided safeguards against employing contract workers were weakened. (15). This led to a surge in the number of contract workers with little access to OHS. A recent survey has shown a rise of nearly 40% in the proportion of contract workers compared to regular workers. The former are paid less than the latter for performing similar tasks and have virtually no job security or benefits, such as medical aid and health insurance (16). Another factor that has weakened the workers' cause is the decline of trade unions, which have traditionally been the strongest advocates of workers' rights and the enforcement of OHS norms. Barring construction workers, workers in no other economic sector have been provided legislative cover for OHS since economic liberalisation began.
Key laws, policies and work on OHS

The Factories Act, 1948
One of the first Acts in independent India to protect workers' rights and ensure their safety, the Factories Act was last amended in 1987 after the 1984 Bhopal gas tragedy. The amended Act stipulates the permissible limits for nearly 120 substances handled at work; however, since then this list has not been reviewed or expanded to include other materials. Also, most of the provisions for monitoring of the workplace environment have not been enforced and the state administrations have hardly brought any prosecutions for the violation of these provisions. Though prosecutions filed under the Factories Act are criminal in nature, in practice, many are settled by Lok Adalats 1 (17) . Since Lok Adalats are not empowered to deal with criminal complaints, they dispose of matters related to OHS by merely imposing nominal fines.
The Act does not provide for the "right to refuse" work which may pose a danger to a worker's life and health, it only gives workers the right to file a complaint before the factory inspector for further action, if there is "imminent danger". Moreover, it does not give workers, trade unions or civil society organisations the power to prosecute in case of any violation. Unless workers and their representatives have the right to prosecute and receive a part of the fine imposed, it will be practically and economically difficult for them to challenge violations of the Act's provisions.
The Act mentions only 29 notifiable occupational diseases 2 , with no mention of musculoskeletal disorders. According to the ILO, these disorders are the "single biggest reason for economic losses" (18) . In view of this, the Second Labour Commission recommended, in 2002, the enactment of a separate law for OHS and the establishment of a National OHS Commission and OHS Boards at the state level (19) . However, this has not been implemented even after more than a decade.
The Employees' State Insurance Act, 1948
The Employees' State Insurance (ESI) Act was an important attempt to provide social security to workers, entitling registered employees to medical treatment (20). Workers insured under the Act are also entitled to various benefits, including medical, sickness and disablement benefits. However, the Act applies only to specific geographical areas and sectors. As of March 2014, only 19.5 million workers were covered under the Act (21). Also, in most states, the manufacturing sector includes only those units which have 10 or more employees. While the ESI Act offers various benefits, it does not provide for life insurance (22) .
Industries are reluctant to expand the coverage of workers and ailments since this would mean an increase in the employers' contribution to the funding of treatment. For example, in the Anand district in Gujarat, the government had issued a notification in 2004 for workers in the Vallabh Vidyanagar industrial area to be covered under the ESI Act but the Industrial Association protested and refused to get registration under ESI Act. Instead, they signed a memorandum of understanding with a neighboring teaching hospital to provide medical services to the workers. Though the workers do not have to contribute to the scheme, it does not have many of the benefits covered under the ESI Act, leaving the workers at a disadvantage (22) . Also, industrial units, in violation of the provisions of the ESI Act, do not cover all workers, particularly contract workers, badli workers (temporarily appointed to fill in for absent permanent workers) and casual workers, who often perform the most risky jobs. This violates the safeguards provided by the ESI Act. Many new industrial units in Gujarat are not covered under the ESI Act. The situation is likely to be the same across the country.
The Act has hardly helped in the diagnosis of and compensation to workers suffering from occupational diseases. Between 1997 and 2009, the ESI Corporation diagnosed 1576 cases of occupational diseases -an abysmally low figure, given the large number of workers around 19.5 million, employed by the various industries (23, 24) .
There is barely any recording of data, which is important for determining the occupational disease burden. An example is that of byssinosis, one of the most common ailments found among workers in the textile industry, a key industry in India. Not a single case was diagnosed under the ESI Act till 1996 and it was only after immense pressure from workers' groups that such cases were recorded and compensation provided (25, 26) .
National policy on OHS
In 2009, the Government of India notified the National Policy on Health, Safety and Environment at Work. This aimed to reduce the morbidity and mortality from accidents, improve the coverage of work-related injuries and diseases, create a database of such cases, and enhance the monitoring of and compliance with guidelines (27). The policy recognises the importance of workers' safety and health and regards prevention as vital to the promotion of these. The policy also recommends a review of the national polices and guidelines at least every five years, and seeks to amend the laws relating to OHS to harmonise them with international standards.
Work by the National Human Rights Commission
The most significant work on OHS has been done by the National Human Rights Commission (NHRC) of India. In a special report submitted to Parliament, it made recommendations on the prevention of and compensation for silicosis (28). In 2006, together with a workers' rights group, it filed a public interest litigation on silicosis before the Supreme Court. In keeping with the Court's directions in May 2009, the Commission recommended that the families of diseased workers filing complaints be paid relief of INR 300,000-500,000 (28). States such as Rajasthan (29, 30) have implemented the NHRC's recommendations and not only pay relief to affected workers, but have also put in place systems for the diagnosis and prevention of silicosis.
Gaps in data
Some data are available on occupational injuries and fatalities, but there are almost none on occupational diseases. For example, there is no comprehensive data on the prevalence of occupational diseases in the mining industry. This is primarily due to the lack of proper surveillance procedures and a comprehensive surveillance programme for occupational diseases (26). Moreover, the available data are not entirely reliable. In 1975, the Labour Ministry constituted a small working group to simplify and rationalise the registers and reports prescribed under various labour laws. Another committee was constituted in 1981 to look into the procedures followed for compiling primary OHS statistics. Many important recommendations made by these bodies and other commissions remain unimplemented (31) . Table 1 shows that only 111 cases of pneumoconiosis and 123 of silicosis were detected from 1994 to 2011 (32). Table1 shows that a significant number of persons employed in the mines may be suffering from occupational diseases. Studies show that in countries without strong notification and identification systems, the prevalence of occupational hazards is far greater than that reported, because in most cases they are not notified (33) . Thus, the existing data hardly give a complete picture of the occupational health status of Indian workers.
OHS in Gujarat
Being a major industrial zone and a hub for the manufacturing sector, Gujarat attracts migrant labour from other parts of India. RK Manvar of the Occupational Health and Safety Association filed a right to information application on OHS in three power plants in Gujarat from 2006-2011 and just 109 cases of occupational diseases were found. Following a similar application filed by Shailendrasinh Jadeja, Seva Foundation, Rajkot, it was found that just 12 cases of occupational diseases had been reported officially in eight units in the last five 205 ] years. This highlights the need for stringent and transparent mechanisms to monitor and report occupational diseases. Table 2 shows that in Gujarat the number of occupational injuries has fallen drastically, while that of fatal occupational accidents remains unchanged (34, 35) . Studies show that nearmiss accidents, lost-time accidents, serious injury accidents and fatal accidents form a pyramid, with near-miss accidents at the bottom and fatal ones at the top. Thus, to reduce fatal accidents one must reduce near-miss accidents, and fatal accidents would be reduced in proportion to the reduction in the other types of accidents (36) .The situation in Gujarat seems unusual, considering that the number of non-fatal accidents has decreased but that of fatal accidents has risen. A possible explanation could be that the number of injuries is highly under-reported. This would be true of the rest of India as well.
After the revision of salaries by the 6th Pay Commission, government employees' salaries increased substantially and individual states could not cope with the added economic burden. Consequently, there has been a reduction in the number of government employees, including factory inspectors. Data show that nearly a quarter of the 972 sanctioned posts of factory inspector are vacant (34) . There is great variation between different states and Union Territories, eg nearly half the posts of factory inspector are vacant in industrialised states such as Punjab, Maharashtra and West Bengal, while almost two-thirds are vacant in underdeveloped states such as Bihar and Chhattisgarh. One-third of these posts are vacant in Gujarat. The only post of industrial hygienist, which has been filled, has been sanctioned in Rajasthan (34) . With the increasing number of factories and workers, it is essential to increase the number of factory inspectors to ensure compliance with the norms and reporting of accidents. It is possible that fewer inspectors would mean the reporting of fewer injuries. In the course of his work in Gujarat, the first author got the impression that limiting the number of factory inspectors could be a means by which the state and industry deliberately under-report industrial accidents.
Ethics of OHS
Globalisation and the increased demand for industrial production have made it necessary to address the ethical dilemmas faced in the practice of OHS (37) . As the ethical aspects of this area have not been fully formulated, there is limited scope for enforcement, especially in low-and middleincome countries (LMICs), which have weak regulatory frameworks. In such cases, international guidelines are the only parameters for dealing with ethical challenges and measuring the gaps in the practice of OHS (33) . In the absence of strong legal systems of enforcement, the development and institutionalisation of ethical codes and guidelines would effectively enhance ethical practice (33) . This necessitates an examination of the ground realities through the lens of such codes or guidelines.
The ICOH (2) developed codes of ethics on the basis of the experiences of LMICs. It listed principles, conditions for following them and duties for putting them into practice (Figure1). The codes stress that while the primary goal of occupational health is to prevent work-related diseases, this cannot be done without protecting and maintaining the workers' overall well-being. They address occupational health from the perspective of human rights and social requirements. With their holistic approach, the codes emphasise prevention, cure and rehabilitation (2: p3). They also highlight occupational health providers' duties, such as adopting a non-discriminatory approach, providing workers with information on health risks and auditing their own services (2: p10). Thus, they can serve as a comprehensive framework to assess the state of occupational health services.
The paper will now discuss the ethical challenges in OHS, using case studies collected by the first author during his interaction with workers and worker advocacy groups in Gujarat 3 . These will be explored in the light of the ICOH Codes.
Case 1
In a coal-based thermal power plant, a worker concerned about the dense clouds of coal dust went to the medical officer and inquired about the health consequences of inhaling the "black smoke". The doctor assured him that the smoke was quite harmless and would be passed out of the body with urine. Given the ample evidence of serious damage to the alveoli due to the inhalation of fine dust particles and critical health risks such as coal miner's pneumoconiosis, the occupational health professional grievously violated his duty to communicate health risks.
Providing information on health risks is crucial for the prevention of disease, as well as motivating workers to undergo regular medical check-ups. Often, however, medical officers appointed by the factory management fail to give correct and timely information. This is a blatant violation of occupational health ethics. In a related case, a woman worker exposed to the fine dust of polyacrylate was suffering from respiratory problems and approached the medical officer, who referred her to a government tuberculosis centre. An X-ray was performed and the radiologist's opinion recorded, but nowhere was her occupational history noted. Her test results did not tally with a diagnosis of tuberculosis, yet she was put on anti-tuberculosis treatment and died a few months later. There are instances in which workers exposed to different types of dust particles approach doctors and are routinely put on anti-tuberculosis treatment, even if the smear is negative. This points to deliberate malevolence or ignorance on the part of the doctors and occupational health professionals. Both possibilities are violations of occupational health ethics.
Case 2
A worker in a paracetamol manufacturing unit approached us for guidance. He was suffering from skin rashes, which we suspected from his history were occupational in origin. We consulted a dermatologist practising privately for a patch test, before approaching the ESIS. This dermatologist got the worker to provide samples of chemicals handled by him and carried out patch tests for all of them, including caustic lye, and informed the worker that he had occupational dermatitis. The caustic lye burned the skin, causing the worker immense pain. The doctor admitted that he did not know the concentration which had to be used for such tests and had used it undiluted. Finally, he refused to certify it as a case of occupational dermatitis as he had been guilty of an unethical practice during testing.
This case highlights the need for occupational health workers to not only maintain and provide written records, but more importantly, uphold their integrity. Providing written records prevents partiality and reduces the chances of tampering.
Case 3
An ESI hospital launched a full body check-up service for the units in the city. They were requested to send their workers for a check-up during a specified time period. Some workers complained that they were not being given the reports of the examinations. When the ESI authorities were approached, they said reports are confidential and cannot be given to the workers. According to them, the factory managements were their clients, not the workers. When reminded that the workers contributed to the ESI from their wages, and when told that they were the clients since these were their own health reports, the ESI authorities started giving the workers the reports, but shared them with the factory management.
Occupational health professionals should respect and maintain the confidentiality of the health records of the workers. Providing their reports to the management without their consent or knowledge is a violation of confidentiality. The author came across other instances in which factories appointed medical officers and regular check-ups were carried out, but the reports were made available only to the managements. Even when they were made available to the workers, they were not explained to them. What is the purpose of reports whose significance is not made known to those who require them the most?
The management often arranges for private treatment for workers injured in workplace accidents at a clinic or hospital. When the workers ask the doctor for the treatment papers, the doctor refuses on the ground that the cost of the treatment was borne by the management. In such circumstances, it becomes difficult for the worker to get follow-up care and file for rehabilitation claims. This raises the question of who owns the case papers: the patient or the management? If the person who pays for the tests owns the reports rather than the patient, does it not compromise the latter's confidentiality?
Case 4
A worker exposed to chromium compounds in a manufacturing unit visited the local ESI dispensary for ulcers on the foot, most probably chrome ulcers. The medical officer neither examined the ulcer, nor asked for his occupational history. She simply handed him a prescription. Later, when she discovered that the worker was accompanied by an occupational health activist, she hastily took the prescription back and tore it up. She then followed the standard procedure of referring the patient to the ESI dermatologist. The latter did not examine the worker's foot or take his history. He straight away wrote a prescription. On becoming aware of the activist's presence, he took the prescription back and said that a patch test was required to confirm the diagnosis and ascertain if it was an occupational problem. For the test, the worker himself would have to provide a sample of the chemicals from the factory. The worker said this would be difficult. The matter ended there.
In another case, a worker visited the same skin specialist. He was accompanied by the same activist, who introduced himself as a safety officer of the factory where the patient worked. The doctor was very polite this time and followed the due procedure.
This change in demeanour and compliance with the norms in the presence of a factory officer indicate where the loyalties of occupational health professionals lie. They have no sense of responsibility towards the workers, whose health is supposed to be their primary concern. If their behaviour is dictated by the presence of a factory officer, what becomes of the principles of impartiality and non-discrimination?
Case 5
The author followed up the cases of some workers who were suspected to have silicosis and had been admitted in a general hospital. They were discharged before the diagnosis was confirmed. Due to their deteriorating health, they returned to the hospital, where they were sent to the tuberculosis ward. The examining doctor wrote "referred to NIOH" in English and the workers were told to go to a "hospital" in Ahmedabad. The author told the doctor that the National Institute of Occupational Health (NIOH) can be consulted only before referral. Moreover, the workers were unable to travel to Ahmedabad, either due to ill health or shortage of money. However, the hospital refused to admit or treat them. They were finally admitted following the intervention of the State Health Commissioner (SHC).
Later, the doctor who had examined the workers wrote to the SHC that the diagnosis could not be made because the hospital did not have a CT scan facility. The standard protocols on the diagnosis of silicosis require only a chest X-ray and the patient's occupational history. The author then sent the relevant portions of standard medical textbooks to the doctor, who was furious. Next, he confided in the author that he felt a sense of pressure from the state government not to diagnose silicosis, and that he feared losing his job if he did so. When advised to respect ethics rather than succumb to pressure, he refused.
Occupational health professionals face strong external pressures from the powerful industrial and political lobbies, which would rather avoid paying compensation to workers. These pressures affect their professional independence and impartiality. Only institutionalisation of ethics in occupational health can help mitigate such pressures.
Case 6
The author visited a chromium factory when an NIOH team arrived from Ahmedabad to carry out investigations and collect samples, following numerous news reports about workers with nasal septum perforations and dermatitis. The author and workers sought to know more about the study's objectives and the team's plan and asked for the results to be shared with the workers. The team agreed, and collected samples of blood, urine and semen. For the collection of the semen samples, the male workers were asked to masturbate in a corner, with no regard for privacy. Since there was no word from the team even months later, the author made enquiries with the NIOH. He was informed that the report was being prepared. A few months later, the NIOH said it would not share the results with the workers' union or the author. After heated discussions, it agreed to share not the final report but individual test reports if each worker submitted an application in a self-addressed envelope. Only a few received their reports. The study's overall findings were available only from the aggregate report filed by the NIOH in the Supreme Court in some other matter.
This case highlights the scant respect for ethically required practices such as ensuring privacy and providing information to the participants. These infringements violate not only the right to information on risks, but also the right to dignity. In a similar case, upon learning of the high incidence of silicosis among former workers in quartz crushing factories, the author visited some of their villages. A representation was made before the SHC, who agreed to investigate the matter. He asked the NIOH to carry out a study in coordination with the author and his colleagues. Accordingly, over 30 workers were examined at a camp. The workers waited for the results so that they could file compensation claims. However, the NIOH would not share the reports. It was only after petitioning the SHC that they were shared.
These cases provide just a glimpse of the vulnerability of workers while interacting with occupational health professionals and the system. A multipronged approach is necessary to address this problem. First, ethical guidelines should be adopted to facilitate the enforcement of legislations. The international codes and guidelines on ethics in occupational health and safety can be used as a template to develop India-specific guidelines. A national charter on ethical practice in occupational health can be developed in consultation with all the stakeholders, including occupational health experts, policy-makers, workers' unions, factory owners and health activists. Institutionalisation of the guidelines by law is likely to promote ethical practice. It is only then that issues related to violations and malpractice can be raised, remedied and addressed.
Second, the legislations pertaining to workers' health and safety must be better monitored and enforced. There is a need to revisit them and other policies to identify the gaps, understand the challenges in their implementation, plug the loopholes and bring them up to date with recent developments. It is equally important to allocate more resources, appoint staff where required and review the quality of the services provided to the workers. Third, to understand the occupational health burden in India, there must be transparency in data collection and the outcomes of studies conducted by agencies such as the NIOH should be shared. This will also help in planning and formulating strategies to address occupational health issues.
Conclusion
The government's "Make in India" campaign is intended to transform the country into an industrial hub. Millions of workers, both in the organised and unorganised sectors, would form the backbone of this campaign. However, their health, safety and well-being are not accounted for in policy or practice. This paper focuses mainly on the fraction of organised workers who have managed to access the limited channels of occupational health services. The health needs of unorganised workers, who form the bulk of the labour force in the mining, manufacturing and construction sectors, have not been covered. These workers remain outside the purview of any law for the protection of their health and safety at work. The socalled "non-hazardous" service sectors, too, are associated with several occupational health problems which are not addressed by any law.
There is an urgent need to address these issues through deliberations with the stakeholders, modification of the existing laws and allocation of the required resources. Unless the relevant provisions are legally enforced, the barriers to OHS cannot be tackled. The laws should be framed on the basis of ethics. OHS laws can be enforced as part of the fundamental right to health and well-being only if they are underpinned by strong ethical codes and practical guidelines. It must be ensured that the laws are successful in identifying and addressing the challenges and gaps. Finally, it is important to take stock of policies, strategies and institutional frameworks that have succeeded in other countries and adapt these to the Indian context. 
Declaration: The first author has been involved in activism and
Introduction
Schedule Y, first introduced in 1988 as the 8th Amendment of The Drugs and Cosmetics Act, 1940, described the requirements for and guidelines on clinical trials in India for the import and manufacture of a new drug. The first applicant for marketing a drug already approved/marketed in other countries had to conduct a clinical trial in at least 100 patients at 3-4 centres in India before marketing permission was granted. Global studies could be initiated at one phase behind that in the global development cycle (1). The Indian Good Clinical Practice (GCP) Guidelines (2) 
